Wastewater biosolids represent a significant reservoir of antibiotic resistance genes 22 (ARGs). While current biosolids treatment technologies can reduce ARG levels in residual 23 wastewater solids, observed removal rates vary substantially. Pyrolysis is an anoxic thermal 24 degradation process that can be used to convert biosolids into energy rich products including 
Introduction

41
Wastewater biosolids are a major byproduct from biological treatment processes at water 42 resource recovery facilities (WRRFs). In the United States (U.S.) alone over eight million dry 43 tons of biosolids are produced annually.
1 Biosolids are frequently land applied due to their 44 beneficial soil amendment properties such as high nutrient (N, P) and organic matter content.
2-4
45
Although biosolids land application has several benefits, this process sends additional pollutants 46 associated with biosolids to the environment, such as organic micropollutants including 47 estrogenic compounds, antimicrobial compounds, and pharmaceuticals and personal care 48 products. [5] [6] [7] Residual biosolids also contain elevated levels of antibiotics (e.g. tetracycline, biosolids.
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52
Antibiotic resistance is a major public health issue, 12 and annual antibiotic resistance-53 related deaths are expected to increase from 700,000 globally to 10 million by 2050.
13
54
Unfortunately, the more antibiotics are used the faster antibiotic resistance spreads. Flasks were placed in the furnace for a one-hour retention time at temperatures ranging from 100 138 to 700°C to determine effect of temperature on ARG removal. A room temperature control
139
(20°C) was prepared in the same manner and placed in the oven with no heat for one hour.
140
"Influent" biosolids samples were generated by leaving the flask filled with Milorganite on the 141 bench-top for one hour. Biochar yields were determined for each pyrolysis temperature by the The impact of pyrolysis reaction time was determined at 500°C with reaction times of 2. comparisons test was used to determine significant differences between each pyrolysis condition.
192
Results and Discussion
193
Pyrolysis Temperature Experiments
194
The impact of pyrolysis temperature on the removal of the bacterial 16S rRNA gene, log for the erm(B) and intI1 genes, respectively. Both genes were removed to levels below the 247 detection limit in biochar produced from 300 to 700°C. As all genes quantified in this study were 248 reduced below the detection limit of the qPCR assays at temperatures greater than 300°C, log 249 removal was dependent on the initial abundance of target genes in the municipal biosolids 250 feedstock. We expect that the reduction in ARG and intI1 genes during pyrolysis was due to the integrons by greater than 99%.
334
It should be noted that the influent feed to many of the processes referenced in Table 2 335 was undigested sludge which is different than the digested, heat-dried biosolids used for feed in 336 this study. It is possible that the production of Milorganite® could also reduce ARGs.
337
Nevertheless, ARGs were present in in the pyrolysis experiments and these experiments 338 demonstrated that pyrolysis could reduce ARGs to below detection limits.
339
Conclusions
340
Biosolids pyrolysis has potential to contribute to future sustainability plans of WRRFs 341 because it produces valuable products (py-gas, py-oil, and biochar 
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